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THEREOF) 



(#*ifl;g** : NON- VOLATILE MEMORY CELL AND MANUFACTURING METHOD 



A non-volatile memory cell at least is 
consisted of a substrate, a gate, a first 
source/drain region, a complex dielectric layer, 
and a second source/drain region. A trench is 
formed in the substrate. The gate is formed in 
the trench. The first source/drain region is 
formed in the bottom of the trench. The complex 
dielectric layer is formed between the gate and 
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THEREOF) 



: NON- VOLATILE MEMORY CELL AND MANUFACTURING METHOD 



the surface of the trench. The complex dielectric 
layer at least includes a charge trapping layer. 
The second source/drain region is formed in the 
substrate next to the two sides of the gate. 
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trapping layer)314 H - H i > € 3 1 6 • # ^ » ^ t£ ^> 1 
# 3 1 6 JL m /£ - ^ t # ( SI ft ) ' it % € ># Wl -kP A * a£ 3* 
m 3 0 6 o & ^ , f ^ ^ i30 6 a ^ ^ f f f ^ t ^ ^ t /I 
3 10 • if'Jtf tti 11^ 304 ' si m & W * 3 1 8 • 

tf#as^6CBI ' #f^*^^304^^ft^b>f302 • isj 

3 10a ° 

« * ' ^Mft318^M4L4t^300 t^j&ai#O£320 
& ' ^ M & 3 1 8 m It & ffl RR S 3 2 2 - 4^ & • ^ M * 3 1 8 #-J 




12409twf .ptd 



« 15 I 



i * ftmOLW (12) 

«ttfflRR«322*h^&J&300 t*&;&aiL#**l£324 » * t » 
>& # £ 3 2 0 m it # # & 3 2 4 * * « / >& & £ 
( s o u r c e / d r a i n region) 3 2 6 ° 

tfr J& £ 6 D ffl ' ^&^300Ji^^->t^>t^€>f 
3 2 8 & ' ^rttf-fr€#328i*j#;&m*;&/>&.;i4&326 «te 
it#^#S330 - ^ • ^f| 328 J:^^^#I 

330 ^^i%#4L^^332 o & #* & & *£ It- J!fe4: f *° 

F6^-t/^«^)|IIM*^j4c^4I.A300 6<jjlt^306 t ' 3- 

ffij > * ^ ^ # a ^ i«f ^Fi ^ ^ t >f ( -fr € >f / € # m ^ 
° jtb ^ ' * # ^ # # #■ te, 'it ft ^ u m. ffi * - # 

^ — ^ a a a ^ li ^(single poly process) » ffij ^" w ^ 

& & ^ & w u & & % & m & % ±. * m & & # m 

« PR 5fc ^ # , >f£ ^ |A f a # * ' £.*%tm^&W3L 

ffl ft ' -t -T 4t 3ft 4L It % J* ffi #p ' 0 jfc # 




(13) 



VL & 



^ & wt 4l t tt # *»j n, ffl m # ^ * h ^ 





EH 



s\ mi *j 



- * 



%\ m ft #T A § *o4L^/#L4b^/ Uto^/H-fb^/^ 

12. 'It J& #J £'J S; ffl • 

# 2 A SI tfl AS # 4L & ^ *fe #J 4^ - # # # # -|± 

le. -It J!fe tf) *k _L * m • 

$ 2 B SI 5. $ 2 C SI 4: ft I ^ fll ^ #fc 1t 

# # # & Id 'It- /& M #J © ® ■ 

£3 SI £.*#«W4L II -ft J& % & ffi n ° 

# 4 A SI £- $ 4 B S) #r Js, # 4i # # #- <fefc te, -It m 

& 4t / If 7F ^ ® ° 

£ 5 A ffl 5. £ 5 F SI 4£ S3 % nft 3L — & ik ^ fa 

# % *£ it -It J& # U i& ^ ^ £'J fl& ffl • 

£ 6 A ffl 5. % 6 D SI Hi as ^ g. ^ # - ^ ^ *fe fc] ^ 

- ft # # # «l± f 6 'It J& # U i& afc m M © ffl • 

100 -200 -300 : 




#j #1. 



m — 



1 02 
10 2a 
102b 
1 04 
104a 
1 06a 
108 
202 
204 



it & ^ 



210 -310 -310a 
-10 2c : % 4b ># 
: IL >f 
208 -318 : 

: W ^ % SL 

-206 - 214 - 308 - 326 : jft ^ / «. & g 

*fc 4 ^ M *S 

3 0 6 : ft £ 

4 0 2 : 7C # Mb * & 




2 10a 


O 1 o 

* o 1 Z 


: Tl ^> 1 


1 >§ 


I 1 U b 


O 1 A 

% o 1 4 


: -t # PS ,# 


O 1 A 

L 1 U C 


QIC 

* o 1 b 






O 1 o 

Z 1 Z * 


o o o 


: Pal p'4>* 4£ 




I 1 4 a 


o o n 


: # 1 


It loci 


z 1 4 b 


-> o Z 4 




Ft loo 


Z 1 b % 


328 


'■ ft J% it 




O 1 o 


330 


: 4§ S 




2 2 0 - 


332 






3 0 2 : 


Q H 4b % 




3 0 4 : 








3 0 5 : 











1 . - # # «■ -ft te. J& > & 4£ : 

- ffl 4& » 44 ^ t£ ^ t » 

- % - & &/ >& & g ' to ^ t£ m & £p ; 

^ ^> € >f 5- ^ & — t # P6 ^ & ; a A 

- $ ^ >SL & S • to ^ i£ ffl ^ fa m i% & M. t • 
2 . *» t ft -I- *J la m % 1 # #r it ^ # # # -ft 'It J& ' * 

t t£ M *A i* ** * m • 

t t£ ffl * i* ^ ' -a- £ * i£ * J& * © ° 

6 . *»t***Jj6l!l3gl3S^ii4:^## -ft ia -It- J& • * 

- & % 4b >f ' ^^tt«*Httj||:^*.*4LW » 

t£ € # ^ # ' ^ Hi jv9 M n. & % 4b & 4l na ; a 

- ti it, >fb # ' fa m m m m t z € # ps & ^ r-i • 
& & - m m & • fa i& m m & *~ w e ° 




1 



& - & # # n 

9 . f If # 

t t£ m « ^ # f 

10. *» M 



J£ ' to ^ s£ r-1 ^ T JT i& & J& t • 

*>] Ie. HI # 1 Jl i| 41 # # # l£ -ft- J& ' 

*>j ia hi %\ m m i4k ^ # # # *a -it j& • 




1 1 



4 ^ ^ 



ti - 



1 2 



it 2r 



/£ t£ ^ 



ir m >f & ft 4b ^/ & 4b / ft 4b ^ ># 

- is. # m % '\± •m j& & u it ar ^ • & # 

4& - ^ ; 

t£ ^ IS -sp ^ /& — # - * te/ ja. ^ n ; 
t£ * m t & - * & -fr t # • t£ a ^ ^> € 

■t # PS >f ; 

t& ^ ^ "t ># _L ^> j& - m m ; j-x %l 

m m & & m ^ t& & j& * & & ~- % ~ %t & & • 

*»*tfr##ll£B£llJji/*rifc4L## # -14 t& 4* j& # 

i% & & -t 1$ & — & % ' — Ma ; 

®- tli Bfl a m * £ 4l ^ t£ ^. j£ > a ^ fg j& t ^ 



i& & m M $P ft & n % - >fc &/ & & ^ i£ ^ 4k & ifc 



1 3 

3L it 3" 



. *» t tf *'J Ie, ® $12^^rt^##f -14 te. -It J3& 60 




t& & m. n t& >% m $L it % ; 

Ifr i& M. % 4b % _L m & i& t # ^ % ; 

^ tg t % r& ^ % ±- M & - n K it ,# ; 

^ t£ Tfi & lb ^ _l & - I t % ; 

1 t t ft I ' a ^ j& « fvi ' t£ wj s. ^ to 

« ft & t » « A 

fifr « M a *b #j f£ Tl a 4b # - f£ € # ^ ># HI t£ 
% 4b • 

14. *»*tfr*iHi&ffl*13*/tfifc^###tet& -It- flfe # 
*L ifc >3r * • &tfflfMb1£|€^^^^tJt&*&^t£$: 
I IP ^ S I -L f i • 

15. *»f*fr*iHI£ffl£123Sflfi£*-#4f# '14 «, -It Jfe #j 

PS ^ # A - ti & it * ' a^/fcHMl^-fr^/f » 
^ f£ ^ -fr € * JL ft & - I t Jk ♦ 
m & M a ; 

1^ t P4 d « ^ ^ ^ ^ tlf f ^ ^ t ^ f | ; 
# fa it * # # ' a # # i* ffl # • 

16. *» f n * #'J IS, S £ 1 1 ^ m it # # # 'l± tfL 'It J& #J 




17. -kP t n * *'J fe, ® %W ^ m i4 # # # !£. 'ft J!fe 




it - >& # m U u ; 

^ t£ W #j ^ fl£ & - r-1 r& g 

it ft - /t # fl #2 0 
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* 23 1 





2B 




210c 

210bbl0 
210aJ 




m 



12409TW_J 



SL 



BL 



1 2409TW_J 




03 



1 2409TW_J 




(4. 5XBO f t* ffc # £ 4» : ##4H± tt-m & 




% 1/23 1 




* 2/23 1 




# 2/23 I 

fir 




% 3/23 I 
a 




% A/23 I 





ft 5/23 I 




* 6/23 I 



3? 7/23 I 





% 5/23 I 




3? 6/23 1 




# 7/23 I 

J 




% 8/23 I 




9 8/23 I 




9 9/23 I 




* 9/23 1 




(4. 5J&) t tfs fft # % 3ft : m U ik 1) & 




% 11/23 I 
BIBB* 




% 10/23 I 




9 11/23 I 




9 12/23 I 



# 12/23 I 




IlMtll 




# 13/23 1 





9 14/23 I 





16/23 I 




* 17/23 I 






$ 13/23 I 




# 14/23 I 





% 15/23 I 




16/23 I 




% 18/23 I 




(4. 5XOt*fr*#;g**:##4H±te/»JlMl&3m#* 



% 19/23 S % 20/23 I 




■ (it Trrrn rri iit* • i 

% 23/23 I 



